do not receive prophylaxis. 6, 7 A universal measure aimed at preventing primary RSV-related morbidity and mortality is a healthcare priority.
Therefore, a more complete understanding of the infant immune response to RSV is necessary to guide the development of future vaccines and therapeutic interventions.
The importance of T lymphocytes in clearing RSV has been well established in murine [8] [9] [10] [11] and human studies. 12 However, debate still exists regarding the effectiveness of T-cell recruitment to the air space of RSV-infected infants. 13, 14 Autopsy samples from infants infected with RSV revealed that T-cell infiltration into the lung was meager but importantly, the small number of T-cells located within the alveolar space were highly activated, suggesting close proximity to RSVinfected airway epithelium increases activation. 13 Similarly, bronchoalveolar lavage (BAL) samples from RSV-infected infants showed massive neutrophil recruitment but relatively small increases in the frequency of T-cells. 15 , 16 The CD8 + T-cells recovered from the BAL of these infants had a highly activated, effector phenotype, were proliferating, and producing granzyme B. 16 However, in an infant murine model of influenza, recovery of T-cells from the alveolar space was deficient when compared to adults. 17 Collectively these studies indicate that T-cells exert their anti-viral effects proximal to RSVinfected airway epithelial cells within the bronchoalveolar space but the accumulation of infant T-cells at this location may be insufficient.
Murine studies investigating the role of T lymphocytes in RSV disease
have relied heavily on adult models and may be missing important differences in infant T-cell accumulation and activation in the airway.
Numerous studies have demonstrated infants' Th2 biased responses to RSV, however those with higher Th1 responses are associated with improved disease outcomes, 14, [18] [19] [20] expedited viral RSV clearance, and reduced Th2-driven pathogenesis. 10, 21 Neonatal mice have demonstrated the ability to mount effective Th1 responses given the appropriate co-stimulation, such as IL-12 and/or IFN-γ. 22, 23 We previously showed that RSV-infected infant mice treated with intra-nasal (i.n.) IFN-γ reduced RSV burden and increased the expression of markers associated with classically-activated alveolar macrophages, including CD86, MHCII, and CCR7. 24 However, the ability of IFN-γ to alter the T-cell phenotype of RSV-infected infants has not been investigated. Furthermore, there is a scarcity of data regarding the age-dependent differences that may exist in T-cell accumulation throughout the pulmonary architecture of RSV-infected adult and infant mice. 
| MATERIALS AND METHODS

| Mice and virus
Balb/cJ mice were purchased from The Jackson Laboratory (Bar Harbor, ME) at 6-8 weeks of age and bred in-house, as previously described. 24 All mice were maintained in a pathogen-free facility at the 
| Statistical analysis
Results are displayed as the mean ± SEM for individual samples.
Statistical significance was calculated using 2-way ANOVA or ANOVA with Dunnett's or Bonferroni post-tests or a t-test using GraphPad
Prism software (La Jolla, CA) as indicated in the figure legends. Figure 6B ). These data were surprising given our previous findings, which showed that i.n. IFN-γ expedited viral clearance compared to agematched controls. 24 To resolve these seemingly incongruous results, we sought to determine the effect of i.n. IFN-γ on CD8 + T-cell specificity using an RSV F protein-specific pentamer. Intriguingly, local IFN-γ administration significantly increased the frequency of RSV F proteinspecific CD8 + T-cells in the BAL of RSV-infected infant mice compared to untreated controls ( Figure 6C ). Together, these results suggest that IFN-γ contracts the CD8 + T-cell population while enhancing CD8 + T-cell RSV F protein specificity in the BAL of RSV-infected infant mice.
| DISCUSSION
The results presented here describe important age-based differences in T-cell localization and activation following RSV infection. Collectively, these data highlight three important findings. First, following RSV infection, infant mice have a dramatically reduced T-cell response compared to adult mice. However, the kinetics of pulmonary T-cell recruitment in response to RSV infection were similar between were also CD62L
− age-groups with both adult and infant mice peaking at 10 DPI.
Although infant mice had lower T-cell frequencies in lung tissue compared to adult mice, the differences were most striking in the BAL, where average CD4 + and CD8 + T-cell frequencies were reduced by 95% and 86% (Figure 2 ), respectively.
Previous reports have demonstrated reduced and delayed infant murine T-cell responses when compared to adults in models of influenza, methicillin-resistant Staphylococcus aureus pneumonia, and Pneumocystis carinii pneumonia. 17, 26, 27 A similar observation was made when infant and adult lung tissues from mice were compared following primary RSV infection whereby the frequencies of infant CD44 HI CD62L LO CD4 + and CD8 + T-cells were significantly lower than that of adults. 28 Consistent with work published by Tregoning et al, the current study demonstrated reduced CD8 + T-cell frequencies in infant mouse lung tissue when compared to adults. 28 More importantly, data presented here showed the most dramatic age-dependent differences in the T-cell response following RSV infection occurred in the BAL. Lines et al showed similar findings in a neonatal murine model of influenza, 17 whereby delayed viral clearance was associated with poor T-cell accumulation in the BAL despite a vigorous T-cell response in the interstitium. 17 Moreover, the reduced T-cell frequency in infant compared to adult murine airways is consistent with our previous findings demonstrating prolonged viral detection in RSV-infected infant mice compared to adults. 24 In addition to quantitative T-cell defects, these data suggest environmental or cellular differences are also important in regulating the activation phenotypes of T-cells in the infant alveolar space.
A second critical finding generated from these studies was the 
